Introduction
With the increasing requirements of the huge information storage, higher density and higher data transfer rate become the trends of optical data storage. Current commercial recordable and rewritable optical storage systems are heat-mode recording systems, which limits the size of recorded pits and writing speed [1] . To a great extent, the performance of holographic system depends on the properties of the recording media, and the lack of suitable recording materials has long been an obstacle to the development of holographic recording [2, 3] . Photochromic compounds undergo a photo-induced reversible isomerization process between two isomers with different absorption spectra upon irradiation with light of appropriate wavelength [4, 5] . Among various photochromic compounds, diarylethenes exhibit some excellent characteristics such as thermal stability of both isomers and fatigue-resistant property [1, 6] . Such materials can be potentially used for application to optical memory media [7] , switching devices [8] , display materials [9, 10] , and photo-mechanical actuators [11, 12] , and so on. In particular, diarylethenes with different substituted ring systems have been of considerable interest [13] [14] [15] [16] [17] , which different substituted ring could be resulted in different color change before and after light irradiation. In order to find out diarylethenes with excellent characters, a lot of molecules were designed and synthesized [18] [19] [20] . The solvent effect of the kinetics in polar solvent and the kinetics in solid state thin film have attracted more attention because most experiments are carried out in solution and the solid state thin film containing photochromic chromophore is the media for optical data storage, respectively.
In the present work, a new photochromic compound was designed and synthesized, the photochromic properties were examined, and its applied in optical storage was also demonstrated, respectively. Scheme 2. Photochromism of diarylethene 1a.
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Photochromism of diarylethene 1
The novel diarylethene 1a exhibits good photochromic properties and can be changed between its colorless ring-open and colored ring-closed forms by alternate irradiation with appropriate wavelengths of light. Figure 1 shows the absorption spectral changes and color changes of 1a in hexane(C = 2.0 × 10 -5 mol/L), he absorption maximum of compound 1a was observed at 281 nm (ε = = 3.34 × 10 4 L·mol -1 ·cm -1 ). Upon irradiation with 297 nm light, the color of the hexane solution turned blue, in which the absorption maximum was observed at 577 nm (ε = =1.45 × 10 4 L·mol -1 ·cm -1 ). The blue color solution turned colorless, upon irradiation with visible light (λ > 500 nm). The quantum yields of cyclization and cycloreversion reaction of diarylethene 1 in hexane solution were 0.419 and 0.0013 at room temperature, respectively. In PMMA film, the absorption spectral changes and color changes of 1a are showed in Figure 2 . The absorption maxunum of compound 1a was observed at 282 nm. Upon irradiation with 297 nm In Conclusion, a new photochromic compound was synthesized, the photochromic properties were studied, the results indicated that the compound has excellent photochromic properties. the evaluation of potential of photochromic diarylethene as a polarization medium by recording and reading in a realtime operation was investigated. The result indicated that the new photochromic compound can be applied in high capacity optical storage.
